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Abstract  22 
 23 
Objective: To examine associations between hours worked and diet quality, frequency of eating out 24 
and consuming takeaways. 25 
 26 
Design: Data were taken from the National Diet and Nutrition Survey (2008-2014). Associations 27 
between hours worked in paid employment and diet quality, assessed using the Diet Quality Index 28 
(DQI) and selected foods and nutrients, were tested using linear regression models. Associations 29 
between hours worked and frequency of eating out and consuming takeaways were tested using 30 
ordinal logistic regression models. All models were adjusted for sex, age, equivalised household 31 
income, household composition and household food role.  32 
 33 
Setting: United Kingdom. 34 
 35 
Participants: 2154 adults (age 19–64 years) in employment. 36 
 37 
Results: Mean (95% CI) hours worked per week was 36·1 (35·6 – 36·6) and mean DQI score was 38 
41·9% (41·2 – 42·5). Hours worked was not associated with DQI score, frequency of eating out or 39 
consuming takeaways. Hours worked was positively associated with consuming red meat, processed 40 
meat and alcohol intake. Adults working more hours had lower intake of fibre but higher total fat and 41 
saturated fat if they lived in households with children.  42 
 43 
Conclusions: Working hours may not be the main factor driving poor-quality diets among this sample 44 
of UK adults in employment. Focussing on consumption of foods prepared outside the household 45 
may not be the most efficient way to improve diet quality as effort is needed at all levels. However, 46 
it is unclear what is driving the differences in nutrient intakes in household composition but important 47 
to consider when developing interventions to improve healthy eating. 48 
 49 
Keywords  50 
Hours worked, diet quality index, eating out, takeaway meals. 51 
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Introduction 53 
 54 
Healthy diets are essential in the prevention of diet-related chronic diseases (1–3), which makes it 55 
important to identify drivers of unhealthy food choices. A key factor underpinning food choice is 56 
time (4,5) and issues pertaining to a lack of time, time constraints and perceived time pressure appear 57 
particularly pertinent among adults in employment (6–8). A lack of time is commonly reported as a 58 
barrier to food preparation (9,10) which may result in greater use of convenience food practices as 59 
several studies have linked time-related issues to increased likelihood of eating out at restaurants, 60 
purchasing fast-foods and takeaway meals, and consuming processed ready-meals (10–13). This could 61 
have negative implications for overall diet quality and health as increased consumption of meals 62 
prepared away from home has been associated with diets with higher intakes of energy, fat and 63 
sodium and lower intakes of fruits, vegetables and micronutrients including vitamin C, calcium and 64 
iron, as well as higher BMI, weight gain and insulin resistance (14–20). Furthermore, greater reliance 65 
on convenience processed foods may inversely correlate with the likeliness to prepare food at home, 66 
which has typically been linked to better dietary outcomes. This was found in a US study where 67 
compared to participants spending over two hours a day on food preparation, those who spent less 68 
than an hour had greater expenditure on foods prepared away from home and increased frequency of 69 
fast-food consumption (21). This study also found positive correlations between time spent on home-70 
food preparation and frequency of consuming healthier food items such as fruit, vegetables and salads 71 
(21). Several other cross-sectional US studies report similar findings with greater frequency of home-72 
cooking being associated with increased tendency to meet recommendations for fruit, vegetables, 73 
wholegrains, fat and calcium (9), with lower energy, fat and sugar intake (22) as well as a lower risk of 74 
obesity (23).  75 
 76 
However, home-made meals are not necessarily always healthier in terms of nutritional content. For 77 
example, a cross-sectional UK study found main meals created using recipes from books published 78 
by celebrity chefs to contain significantly more energy, protein, fat and saturated fat and significantly 79 
less fibre per portion than the ready meals sold by three major UK supermarkets (24). The nutritional 80 
quality of home-made meals may also be dependent on other factors such as higher socio-economic 81 
status and more positive attitudes towards healthy eating, which have both been linked to healthier 82 
food choices and better diet quality (25–28). Furthermore, the healthiness of meals relative to the amount 83 
of time spent on preparation may depend on the meal occasion. One study found that spending more 84 
than five minutes on preparation was associated with higher fat and saturated fat intakes compared to 85 
spending less than five minutes for breakfast and lunch meals but not for dinner (29). Spending less 86 
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than five minutes on preparation was also associated with higher intakes of iron, wholegrains and 87 
dairy foods at breakfast but lower intakes or iron at lunch (29). This could suggest that participants in 88 
this study were consuming quick meals such as milk and cereals fortified with nutrients such as iron 89 
for breakfast. Thus, highlighting that not all convenience or quick meals are equal in terms of 90 
nutritional content. However, this study was limited in that it only included women aged 40–60 years 91 
and did not adjust for socio-economic factors (29). This may be important as a systematic review 92 
examining links between food costs and socioeconomic inequalities in diet and health concluded that 93 
healthy and culturally acceptable diets were more expensive and less affordable for low income 94 
groups (30). This paper placed emphasis on the importance of social and cultural norms because whilst 95 
some healthy food items such as organ meats, lentils and beans are relatively cheap, some people may 96 
find them unappealing or lack the necessary skills to prepare such foods (30). Thus, to summarise, 97 
simply spending time preparing meals at home may not always result in a healthier diet as other 98 
factors related to socio-economic status, individual attitudes and home-food management skills are 99 
likely to influence diet quality. 100 
 101 
Nonetheless, time availability could be a key driver of food choices, such as preparing home-cooked 102 
food, and time-related issues, such as time constraints or perceived time pressure, may act as barriers 103 
to healthy eating. A potential source of time-related issues for adults in employment is long work 104 
hours. However, studies on the relationship between work hours and diet quality have not consistently 105 
found a relation. In several studies it was the most commonly reported cause of perceived time 106 
pressure against eating a healthy diet among Australian women (12), a contributing factor to time 107 
scarcity among low-waged mothers in the US (6) and a key time-related barrier to healthy eating 108 
among young American adults (8). Another study found mothers in full-time employment reported 109 
less time spent preparing meals and fewer family meals as well as lower fruit and vegetable intake 110 
than both mothers in part-time work and mothers not in employment, after adjusting for socio-111 
demographic factors including income and education (31). Similarly, cluster analysis identified single 112 
parents and those working long hours and overtime to be more likely to report consuming foods 113 
prepared away from home (e.g. restaurant meals, takeaways and ready-made foods), as well as engage 114 
in other food strategies including ‘grabbing’ quick foods, missing meals and over-compensating for 115 
missed meals by eating more at the next meal (32). This may have had a negative impact on diet quality 116 
as these parents had lower Healthy Eating Index scores, indicating poorer compliance with US dietary 117 
guidelines, compared to those who reported greater frequency of home-cooked family meals (32). 118 
However, this cluster characterised by greater cooking frequency tended to include more married 119 
fathers with spouses who were not in employment or working part-time (32). Thus, highlighting the 120 
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importance of considering household composition as those working greater hours may be able to 121 
consume healthier home-cooked meals if another household member has greater responsibility for 122 
food. However, not all studies have found an association between hours worked and dietary outcomes 123 
and behaviour. Escoto et al. found no significant association between work hours and fast-food intake 124 
among young US adults (8). Analysis of the Australian Health Survey (2011–13) found fibre, vitamin 125 
C, calcium and magnesium intakes to be lower among mothers not in employment compared to those 126 
in employment (33). The reason for the association remains poorly understood and requires 127 
investigation.  128 
 129 
In 2018, 75·6 % of 16–64 year olds in the UK were reported to be in full or part-time paid employment 130 
(34). As the routines of many adults are likely to revolve around employment, more time spent at work 131 
may compromise the ability to achieve a healthy diet. The aim of this study was to investigate whether 132 
number of hours worked in paid employment was associated with diet quality, frequency of eating 133 
out and consuming takeaways among UK adults. 134 
  135 
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Methods 136 
 137 
Data from the UK National Diet and Nutrition Survey (NDNS) 2008–2014 were used for this study 138 
(35,36). The NDNS is a cross-sectional survey covering a nationally representative sample of the UK 139 
population aged 1·5 years and over living in private households. Data about dietary intakes were 140 
collected using four-day food diaries. Socio-demographic and information about eating habits were 141 
collected during face-to-face Computer Assisted Personal interviews. 142 
 143 
Sample 144 
A total of 9374 people participated in the NDNS programme from 2008 to 2014. A minimum age 145 
limit of 19 years and upper age limit of 64 years were applied in this study. Only adults in full or part-146 
time employment and not in education were included in the analyses. Participants aged under 19 years 147 
made up 49·5% of the total sample and those over age of 64 years made up only 3·2% of people in 148 
employment. Those over the upper age limit were excluded to account for the retirement age in the 149 
UK being 65 years at the time of the survey. Adults who reported working less than one hour per 150 
week were also excluded. This gave a sample of 2154 adults included in the study. Cases that 151 
contained missing data (n=256) for any of the variables were excluded from the analyses.  152 
 153 
Variables 154 
Data for hours worked were based on self-reported number of hours worked during a normal week in 155 
a regular job (i.e. not occasional jobs). The original NDNS variable for hours worked was capped at 156 
97 hours and participants who worked over this maximum limit were reported as “97 hours or more”. 157 
For this analysis, the maximum threshold for hours worked was reduced from 97 to 70 hours as only 158 
0·5% of the sample worked over 70 hours. 159 
 160 
Socio-demographic factors of interest include sex, age, equivalised household income, household 161 
composition and household food role. Equivalised household income, which considers household size 162 
and composition, was used to represent socio-economic status and treated on a continuous scale. 163 
Household composition was split into three categories which includes single-person households, 164 
multi-person households without children and households with children. Household food role was 165 
dichotomised into being and not being the main food provider (MFP), which was defined in the 166 
NDNS as the person in the household with main responsibility for food shopping and preparation.  167 
 168 
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A Diet Quality Index (DQI), adapted from one previously designed by Armstrong et al. (37), was 169 
calculated based on UK dietary recommendations for five food groups and four nutrients (see Tabl). 170 
Following the system used by Armstrong et al. (37), scores assigned to each DQI component were 171 
determined by the extent to which the corresponding dietary target was met. Scores for fruit and 172 
vegetables, oily and white fish, and non-starch polysaccharides (NSP) were on a sliding scale from a 173 
minimum zero to a maximum 10. The score for fruit and vegetables was derived by dividing the 174 
number of portions per day reported by the recommended 5 portions and multiplying by 10. For NSP, 175 
reported intake was divided by the recommended 23g and multiplied by 10. These scores were capped 176 
at a maximum of 10. The score for oily and white fish was based on the recommendation of at least 177 
one of the two portions of fish consumed weekly being oily (140g). First, the weight of oily and white 178 
fish consumed was divided by 140g and then multiplied by 10 and 5, respectively. The sum of oily 179 
and white fish scores was also capped at a maximum of 10. The remaining six DQI components (non-180 
milk extrinsic sugars, total fat, saturated fat, red meat, processed meat and alcohol) were assigned a 181 
binary score of zero for targets that were not met, and 5 or 10 for targets that were met. The sum of 182 
all scores was converted into a percentage of the maximum score of 75. A higher DQI percentage 183 
score reflects a diet that is closer to meeting dietary targets and therefore better diet quality. The 184 
individual food and nutrients making up the DQI were then assessed separately.  185 
 186 
The original NDNS variable for frequency of eating out was based on a multiple-choice question 187 
which asked participants for their estimated frequency of meals eaten in a restaurant or café. The 188 
original NDNS variable for frequency of consuming takeaways was based on a multiple-choice 189 
question which asked participants for their estimated frequency of meals purchased away from home 190 
but eaten in their homes including pizza, fish and chips, Indian and Chinese food, burgers and kebabs. 191 
In both cases, meals were considered to be something more than a beverage or a bag of chips. The 192 
multiple-choice responses include: ‘5 or more times per week’, ‘3–4 times per week, ‘1–2 times per 193 
week’, ‘1–2 times per month’ and ‘rarely or never’. For this analysis, original variables for both 194 
frequency of eating out and consuming takeaways were collapsed to ‘at least once per week’, ‘at least 195 
once per month’, and ‘rarely or never’ due to the lower frequency rates in the weekly sub-categories.  196 
 197 
Statistical analysis 198 
Preliminary bivariate analysis was conducted to test associations between hours worked and socio-199 
demographic factors, DQI, selected foods and nutrients, frequency of eating out and consuming 200 
takeaways using independent samples t-tests, Pearson correlation and one-way ANOVA with Scheffe 201 
post hoc tests. For the main analysis, separate linear regression models were used to assess 202 
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associations of hours worked with DQI score and selected foods and nutrients (Table 1). Separate 203 
ordinal logistic regression models were used to assess associations of hours worked with frequency 204 
of eating out and consuming takeaways. All models were adjusted for sex, age, equivalised household 205 
income, household composition and household food role. The reference category for sex was female, 206 
for household composition was households with children, for household food role was not being the 207 
MFP. Models for fruit and vegetables, oily and white fish, red meat (including beef, lamb, pork and 208 
offal), processed meat (including processed red meat, sausages and burgers) and NSP was adjusted 209 
for food energy intake. Interaction terms between hours worked and each socio-demographic factor 210 
were then added to the models. Lastly, a quadratic term was added to all models to test for non-linear 211 
relationships. Values were considered statistically significant if P <0·05. All analyses were conducted 212 
using IBM SPSS Statistics version·24. 213 
  214 
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Results 215 
 216 
Sample characteristics 217 
The median age of the sample was 42 years with an interquartile range of 17. The sample included a 218 
slightly higher proportion of women (54·7%) than men and more MFPs (72·5%) than non-MFPs. 219 
Within the sample, 46·0 % lived in households with children, 36·1% lived in multi-person households 220 
without children and 17·9% lived alone. In terms of education, 31·1% had attained a degree or higher, 221 
34·4% had completed further education (below degree), 21·6% had GCSEs or equivalent and 9·8% 222 
had no qualifications. The median annual equivalised household income was £32,357 ranging from 223 
£1087 to £184,425, with an interquartile range of £20,491-£47,500.  224 
 225 
The mean number of hours worked per week was 36·1 hours (95% CI 35·6 – 36·6). The unadjusted 226 
analysis showed that hours worked was associated with being male (t(2152) = 20·837, P <0·001), not 227 
being the MFP (t(1253) = -13·871, P <0·001) and higher equivalised household income (r = 0·278, 228 
P <0·001). Hours worked was associated household composition (F(2, 2151) = 27·153, P <0.001) 229 
with adults living with children working significantly fewer hours on average (34·1 hours ±12·6 SD) 230 
than single-person households (38.6 hours ±10.7 SD, P <0·001) and multi-person households without 231 
children (37·3 hours ±10·8 SD, P <0·001). No significant difference in hours worked was seen 232 
between single-person households and multi-person households without children (P = 0·203). Hours 233 
worked was not significantly associated with age (r = -0·012, P = 0·563).  234 
 235 
Mean intakes of fruit and vegetables, NSP and oily and white fish were below recommendations set 236 
for the UK, and the mean intakes of processed meat, saturated fat and NMES were over the maximum 237 
recommendations (Table 2). Mean intakes of red meat, total fat and alcohol were below the maximum 238 
recommended upper limit. The mean DQI score of the sample was 41·9% (95% CI 41·2 – 42·5) 239 
ranging from 5·9% to 89·7%. 240 
 241 
Association between hours worked and diet quality 242 
Before adjusting for socio-demographic factors, hours worked was negatively associated with DQI 243 
and positively associated with NSP, NMES, oily and white fish, red meat, processed meat, and 244 
alcohol intake (Table 3). After adjustment, only the positive associations between hours worked and 245 
red meat, processed meat and alcohol intake remained significant at the 95% level (Table 3).  246 
 247 
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As shown in Table 4, significant interactions between hours worked and household composition were 248 
found showing that among adults working more hours, those living with children had lower NSP 249 
intake but higher total fat and saturated fat intake than those from multi-person households without 250 
children. No significant differences were found between households with children and single-living 251 
households. Further interactions between hours worked and age showed that among those working 252 
more hours, older adults had lower intakes of fruit and vegetables and higher intakes of red meat than 253 
younger adults. A quadratic term was added to all models and found to be insignificant, implying that 254 
there were no indications of non-linear relationships.  255 
 256 
Association between hours worked and frequency of eating out  257 
Before adjusting for socio-demographic factors, there were significant differences in hours worked 258 
by frequency of eating out F(2, 2151) = 11·483, P <0·001), where adults who ate out at least once 259 
per week worked more hours (38·0 ±12·3) than those who ate out at least once per month (35·6±11·4, 260 
P = 0·001) and those who rarely or never ate out (34·8±11·5, P <0·001). After adjusting for socio-261 
demographic factors, hours worked was not significantly associated with frequency of eating out 262 
(estimate = -0·003, P = 0·418, 95% CI -0·011 – 0·005). A significant interaction between hours 263 
worked and sex shows that with more hours worked, men were less likely to eat out weekly or 264 
monthly than rarely or never compared to women (estimate = -0·021, P = 0·039, 95% CI -0·041 – -265 
0·001).  266 
 267 
Association between hours worked and frequency of consuming takeaways 268 
No significant association was found between hours worked and frequency of consuming takeaways 269 
before (F(2, 2150) = 0·300, P = 0·741) and after (estimate = -0·001, P = 0·881, 95% CI -0·007 – 270 
0·008) adjusting for socio-demographic factors. A significant interaction between hours worked and 271 
household composition shows that with more hours worked, those living in multi-person households 272 
without children were more likely to have takeaways weekly or monthly than rarely or never 273 
compared to households with children (estimate = -0·018, P = 0·038, 95% CI 0·001 – 0·035). 274 
  275 
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Discussion 276 
 277 
In summary, this study found no association between hours worked and DQI score after adjusting for 278 
socio-demographic factors, which suggests that working more hours did not significantly impact 279 
overall diet quality. However, significant interactions were found with differences in nutrient intake 280 
between subgroups within this population, with the most notable being among those working longer 281 
hours from different household compositions. 282 
 283 
Whilst hours worked was not linked to overall diet quality, further analysis of selected foods and 284 
nutrients showed that adults working longer hours had a higher proportion of total energy intake from 285 
alcohol than those working fewer hours. A systematic review and meta-analysis also found this 286 
positive correlation and concluded that individuals working over 48 hours per week were more likely 287 
to have high levels of alcohol intake that were potentially detrimental to health (38). The health 288 
implications of alcohol are complex with longitudinal data demonstrating U-shaped relationships 289 
where non- and heavy-drinkers have higher mortality rates than moderate drinkers (39–43). Although 290 
the average population intake in the present study met recommendations, adults working longer hours 291 
were found to exceed the maximum limit set which could put them at greater risk of negative health 292 
outcomes. 293 
 294 
In addition, adults working greater hours were found to have higher intakes of both red and processed 295 
meat than those working fewer hours, even after adjusting for factors that have been shown to 296 
influence consumption including sex (44–46) and income (47,48). This relationship may be dependent on 297 
age which showed a significant interaction with hours worked, suggesting the positive association 298 
between hours worked and red meat intake was stronger in older adults than younger adults. 299 
Understanding drivers of red and processed meat intake and how this might be related to working 300 
longer hours is important due to the negative implications of increased consumption for both health 301 
(49,50) and environmental sustainability (51). 302 
 303 
Hours worked did not show associations with the majority of the selected foods and nutrients included 304 
in the analysis. In particular, hours worked was not linked to other foods including fruit and vegetables 305 
and oily and white fish. This is consistent with a cross-sectional Australian study that also found no 306 
link between working hours and intake of a wider range of dietary components, including vitamins 307 
and minerals, among women in employment (33). One possible explanation is that the number of hours 308 
worked may not necessarily correspond to the amount of free time available or perceived time 309 
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pressure, or desire to eat a healthy diet. Hours worked is not the possible driver of food choices that 310 
people make. Preferences for different types of foods, taste and other social and economic issues are 311 
other important determinants.  312 
 313 
The difference between time constraint and perceived time pressure is important. A US study of 314 
young adults found no significant association between number of hours worked and perceived time 315 
constraints (52). This potentially highlights the limitations in exploring the direct link between time 316 
availability and diet quality as the perception of time available to carry out tasks is likely to differ 317 
between individuals. Perceived time pressures may also only become problematic after a certain 318 
threshold such as exceeding the standard full-time hours. For example, working over 40 hours per 319 
week was significantly associated with time-related barriers to healthy eating and dietary intake 320 
among young adults (8). These time-related barriers include beliefs that healthy eating took too much 321 
time and being too rushed in the morning to eat a healthy breakfast among men, and not having time 322 
to think about healthy eating and eating on the run among women. This could have adverse effects 323 
on dietary intake as women working over 40 hours per week were less likely to report consuming 324 
five portions of fruit and vegetables per day than women working fewer hours (8). Although the 325 
present study found no significant association between hours worked and diet quality within the 326 
overall sample, there were significant differences between subgroups. This may reflect varying levels 327 
of perceived time pressure by participants which could be a better predictor of dietary behaviour and 328 
outcome. 329 
 330 
Past studies have identified quickness, being too busy to cook (53), the need to reduce time and effort 331 
for meals, and to manage stress and fatigue (11) as common reasons for purchasing convenience foods 332 
such as fast-foods and takeaways. However, the present study found no significant association 333 
between hours worked and frequency of eating out or consuming takeaways which suggests that 334 
adults working longer hours did not eat out or have takeaways more frequently than adults working 335 
fewer hours. Similarly, Escoto et al. found no significant association between work hours and 336 
consumption of fast-foods (8). Thus, although time and speed are important motivators for consuming 337 
food prepared away from home, this may not directly correlate with time availability or constraints 338 
stemming from hours worked. Instead, perceived time pressures may be a better predictor as a study 339 
found that adults who reported medium to high levels of perceived time pressure were more likely to 340 
consume fast-foods and ultra-processed foods including ready meals compared to those reporting low 341 
time pressure (13). Lavelle et al. also found participants attributed their use of convenience foods in 342 
cooking to feelings of lacking time during the work week, whilst citing employment to be a big cause 343 
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of time pressure (54). Participants also reported not having energy and motivation to cook at home 344 
which necessitated the consumption of takeaways meals. Thus, further highlighting the potential role 345 
of perceived time availability and pressure in dietary behaviour and outcome which may be 346 
influenced by the number of hours worked. A reason for not seeing an association in the current study 347 
may be due to the category being collapsed into ‘at least once a week or more’ (due to the small 348 
number of people consuming takeaways more than once a week in this category). It was therefore not 349 
possible to differentiate between people who may consume takeaways at the end of a week as a ‘treat’ 350 
from those who may consume them to save time due to regularly working longer hours. 351 
 352 
Living with children may be a particularly pertinent factor influencing the perception of time pressure. 353 
The present study showed greater working hours combined with living with children to be associated 354 
with lower fibre but higher total fat and saturated fat intakes compared to multi-person households 355 
without children. Parents and carers have been the large focus of past qualitative studies exploring 356 
the relationship between employment, time and food choice (6,11,55,56). In addition to working hours 357 
and job conditions, responsibility for children and other family members have been cited as key 358 
sources of time pressure (11,12,54). The combined demands from both work and home may further 359 
exacerbate the ability to maintain a healthy diet as a recent study of parents reported lacking time and 360 
energy to make healthy food choices, enjoy food and cook for their families (11). Another US study 361 
found experiences of time-scarcity were widespread among low-waged mothers in employment, with 362 
many feeling unable to provide family meals that matched their ideas for healthy eating due to being 363 
too tired or not having enough time to cook after work (6). In these cases, mothers would opt for ready-364 
made foods or purchase something quick on their way home from work (6), which could be less healthy 365 
than preparing their own meals at home. Contrary to this, the present study did not find any significant 366 
interactions to suggest adults who worked more hours and lived with children ate out or had 367 
takeaways any more frequently. Thus, the poorer nutrient intakes identified in this subgroup may be 368 
the result of other food strategies used, which may not be in response to time constraints (6,7,10). It is, 369 
however, important to note that the present study only provides information on whether participants 370 
lived with children rather than if they were responsible for childcare.  371 
 372 
Lastly, it may be important to consider household composition as the present study found that with 373 
more hours worked, adults living in multi-person households without children were more likely to 374 
have takeaways frequently than those living with children. Interestingly, with more hours worked, 375 
adults living in multi-person households without children also had higher quality diets compared to 376 
those living with children. This suggests that the diets of those living with others but without children 377 
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were still better than those living with children despite consuming takeaways more frequently. 378 
Meanwhile, no significant differences were seen between adults living with children and those living 379 
alone. Devine et al. highlighted the potential benefits of living with others as participants reported 380 
receiving encouragement from other household members to eat healthier foods such as fruits and 381 
vegetables, as well as having a greater variety of meals on a more regular basis since moving in with 382 
others (57). The social aspect of eating was a key theme identified in another study which found that 383 
women were more likely to prepare special or luxurious meals involving meat and fish when eating 384 
with others (58). By contrast, these women were found to simplify their food preparation when eating 385 
alone by having fewer cooked meals and opting for cold foods such as sandwiches (58). Lone-eating 386 
habits could have a negative impact on overall diet quality as other studies have found poorer overall 387 
adherence to dietary recommendations for foods and nutrients including fruit and vegetables, fish, 388 
meat, fat, saturated fat, sodium, vitamins and minerals (59–63). Differences in dietary behaviour and 389 
quality by household composition could therefore be further exacerbated by increasing number of 390 
hours worked where free time becomes scarce.  391 
 392 
Strengths and limitations 393 
A strength of this study is the large sample size that is representative of the UK population. This DQI 394 
scoring system provides an overview of how closely an overall diet conforms to the UK dietary 395 
recommendations, but is limited to measuring diet quality based on a small range of foods and 396 
nutrients. The DQI is also limited by the dietary data that was collected using self-reported food 397 
diaries over four days within a week. As fish recommendations are set as weekly targets, this may not 398 
have been captured over only four days. Lastly, the NDNS does not collect information regarding 399 
household dynamics and roles which could be useful as the link between hours worked and food 400 
choice may differ, for example, by whether the participant may have other time commitments, such 401 
as being a care provider. Time constraints due to hours worked may not be the main driver or barrier 402 
to eating a healthy diet. There are other factors such as food preferences, likes, dislikes of foods, 403 
economic constraints, which will influence food choices people make and these will vary between 404 
people. These are important considerations to be included in future studies.  405 
  406 
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Conclusion 407 
 408 
The present study found no associations between hours worked and DQI, frequency of eating out or 409 
consuming takeaways among a sample of adults in employment in the UK. Although working hours 410 
did not appear to be a direct factor driving poor dietary intake, certain components positively 411 
correlated with hours worked (i.e. red meat, processed meat and alcohol) may require attention since 412 
these foods have been associated with increased risk to health. Focussing on food prepared outside 413 
the household among people who work longer hours may not be the most efficient way to improve 414 
diet quality due to a lack of association found in this study. It suggests that efforts to improve dietary 415 
intakes needs to be at all levels, both with food prepared and consumed in the home and outside of 416 
the home. This applies to the whole population, not just those working long hours. However, 417 
household composition, particularly living with children, may be important as adults working longer 418 
hours had poorer nutrient intakes if they lived with children. This could reflect additional time 419 
constraints or feelings of time pressure around childcare. Further investigation is needed to 420 
understand whether the relationship between time constraints, food practices and diet quality among 421 
adults in employment is influenced by household composition, or whether other factors driving food 422 
choice are more important. 423 
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Tables 580 
  581 
Table 1: Scoring criteria for each food and nutrient component of the Diet Quality Index. 582 
Foods and 
nutrients 
Targets Scores Rationale 
Fruit and 
vegetables 
5 portions /day Sliding score from 0 (0 
portion) to a maximum 
of 10 (≥5 portions) 
Public Health England (PHE): 
Eatwell Guide (2016) 
Oily and white 
fish  
2 (140g) portions 
(one portion should 
be oily fish) 
Sliding score from 0 
(0g) to a maximum of 
10 (≥280g) 
Scientific Advisory Committee on 
Nutrition (SACN): Advice on fish 
consumption: benefits & risks.  
Red meat ≤70g /day >70g = 0 
 ≤70g = 5 
World Cancer Research Fund 
(WCRF) (2007) and PHE (2016). 
Processed meat 0g / day >0g = 0 
0g = 5 
World Cancer Research Fund 
(WCRF) (2007) and PHE (2016). 
Non-starch 
polysaccharides  
23g /day Sliding score from 0 
(0g) to a maximum of 
10 (≥23 g) 
SACN Carbohydrate and Health 
(2015) 
Non-milk 
extrinsic sugars 
≤5% food energy >5% = 0 
≤5% = 10 
SACN Carbohydrate and Health 
(2015) 
Total fat ≤35% food energy >35% = 0 
≤35% = 10 
SACN Dietary Reference Values for 
Food Energy and Nutrients for the 
United Kingdom (1991) 
Saturated fat ≤11% food energy >11% = 0 
≤11% = 10 
SACN Dietary Reference Values for 
Food Energy and Nutrients for the 
United Kingdom (1991) 
Alcohol ≤5% total energy >5% = 0 
≤5% = 5 
Scottish Dietary Targets (2004) 
  583 
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Table 2: Mean Diet Quality Index (DQI) score and reported intakes of selected foods and nutrients. 584 
Diet quality measure Mean 95% CI 
DQI score (%) 41·9 41·2 – 42·5 
Fruit and vegetables (portions/day) 4·1  4·0 – 4·2 
Oily and white fish (g/day) 21·1 19·7 – 22·4 
Red meat (g/day) 34·0 32·4 – 35·5 
Processed meat (g/day) 36·3 34·7 – 37·9 
Non-starch polysaccharides (g/day)  13·9 13·7 – 14·1 
Total fat (% food energy) 34·7 34·4 – 35·0 
Saturated fat (% food energy) 12·7 12·6 – 12·9 
Non-milk extrinsic sugars (% food energy) 11·8 11·5 – 12·0 
Alcohol (% total energy) 4·9 4·6 – 5·2 
  585 
Table 3: Unadjusted and adjusted associations between hours worked and Diet Quality Index (DQI) 586 
score and selected foods and nutrients. 587 
Diet quality measure Unadjusted analysis Adjusted analysis† 
Coefficient P Coefficient 95% CI P 
DQI score (%) -0·053 0·013 -0·049 -0·115 – 0·016 0·138 
Fruit and vegetables (g/day) 0·037 0·085 0·029 -0·645 – 0·703 0·933 
Oily and white fish (g/day) 0·045 0·036 -0·003 -0·135 – 0·129 0·967 
Red meat (g/day) 0·121 <0.001 0·168 0·022 – 0·315 0·024 
Processed meat (g/day) 0·130 <0·001 0·143 -3·646x10-5 – 
0·286 
0·050 
Non-starch polysaccharides 
(g/day)  
0·091 <0·001 -0·012 -0·029 – 0·004 0·131 
Total fat (% food energy) 0·035 0·108 6·878x10-5 -0·026 – 0·026 0·996 
Saturated fat (% food energy) 0·015 0·475 -0·001 -0·014 – 0·013 0·902 
Non-milk extrinsic sugars (% 
food energy) 
0·052 0·016 0·014 -0·011 – 0·039 0·277 
Alcohol (% total energy) 0·137 <0·001 0·055 0·028 – 0·082 <0·001 
†All models adjusted for age, sex, equivalised household income, household composition and 588 
household food role. 589 
  590 
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Table 4: Significant interaction terms derived from linear regression analysis between hours worked 591 
and socio-demographic factors in association with selected foods and nutrients. 592 
Dependent variable Interaction term† Coefficient 95% CI P 
Non-starch 
polysaccharides 
(g/day) 
Hours worked × household 
composition 
  0·014 
 Hours worked × multi-person 
household without children 
0·041 0·006 – 0·075 0·021 
 Hours worked × single 
household  
-0·018 -0·067 – 0·030 0·460 
Total fat (% food 
energy) 
Hours worked × household 
composition  
  0·044 
 Hours worked × multi-person 
household without children 
-0·071  -0·126 – 0·015 0·013 
 Hours worked × single 
household 
-0·036 -0·113 – 0·042 0·364 
Saturated fat (% 
food energy) 
Hours worked × household 
composition  
  0·005 
 Hours worked × multi-person 
household without children 
-0·047  -0·076 – -0·018 0·002 
 Hours worked × single 
household 
-0·009 -0·049 – 0·032 0·680 
Fruit and 
vegetables (g/day) 
Hours worked × age  -0·063  -0·119 – -0·006 0·031 
Red meat (g/day) Hours worked × age  0·017  0·005 – 0·029 0·007 
†Reference category for sex was female, and for household composition was households with 593 
children. 594 
 595 
